
 

 

 

 

 

 

 

 

 

 

PRELIMINARY 
DRAINAGE STUDY 

 
For: 

Victorville Retail Project 
SWC US 395 & SR-18 

Victorville, CA. 
 

Prepared by: 
Blue Peak Engineering, Inc. 

18543 Yorba Linda Blvd., #235 
Yorba Linda, CA 92886 

(714) 749-3077 
 
 
 

Date: November 26, 2018 
Revised: 03/01/2019 

 
 
 
This study was prepared under my responsible charge: 
 

    03/01/2019 

Steven Johnson, P.E.     Date 

 



 

Section I Project Description 

 

INTRODUCTION 

 

This report has been prepared to analyze the hydrological and hydraulic effects of the Victorville 

Retail Project at the SWC of US 395 & SR 18.    

 

IMPROVEMENTS 

 

The subject property is currently undeveloped. The existing burger king building at the northeast 

corner of the site is not a part of the scope. 

 

The proposed development for 15.39 acres.  The new development will include street dedications 

resulting in a total onsite area of 14.80 acres, which includes, 10 buildings at a total gross 

building area of approximately 96,300 square feet.  The project will be divided into two main 

phases; phase 1 will includes 36,500 square feet of building, the Master Storm Drain Line E-01, 

the onsite storm drain systems, and all water quality BMPs, phase 2 will include the construction 

of 60,000 square feet of building.   Both phases will also include the development of new AC 

parking lots, drive isles, sidewalks, and landscaping. 

 

EXISTING DRAINAGE PATTERN 
The existing drainage pattern within the proposed development area sheet flows from the 

southwest to the northeast, towards an existing Caltrans drainage outlet structure located adjacent 

to Palmdale Road in a Caltrans Easement, tributary to two 7’x3’ RCB culverts that cross 

Palmdale Road and connect into the existing 8’x7’ box culvert master storm drain north of 

Palmdale Road. 

 

As part of the proposed improvements and per Victorville Master Plan Drainage Study, a 

proposed regional 84” RCP storm drain will be installed in Highway 395, adjacent to the 

proposed project site, and sweep across the proposed site in a drainage easement, at which point 

the storm drain transitions to 2-7’x3’ RCB culverts, for the ultimate connection to the existing 

two 7’x3’ RCB culverts.    

 

As part of the preliminary drainage study, Victorville’s proposed regional 84” RCP storm drain 

and 2-7’x3’ RCB culvert sizing will be confirmed given the already calculated flow rates 

provided by Ludwig Engineering’s Drainage Study and Exhibit attached in the Appendix. 

 

For analyzing the pre and post development runoff rate, there are two existing onsite drainage 

sub-areas, Areas AA3.1 and AA3.2. 

 

Subarea AA3.1: 

This area is 13.75 acres onsite, that sheet flows from the southwest to the northeast Caltrans 

drainage outlet structure located adjacent to Palmdale Rd.  Currently this entire sub-area is 

undeveloped, however there are two natural drainage flowlines conveying the majority of the 

undeveloped runoff to the existing Caltrans drainage outlet structure, tributary to the two 7’x3’ 

RCB which crosses Palmdale Road and connects to the drainage inlet structure north of Palmdale 

Road. 
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Subarea AA3.2: 

This area is 1.01 acres located at the northwest corner of the site.  Currently the runoff sheet 

flows from the site into Palmdale Road curb and gutter, and discharges into the grated inlet at the 

existing Burger King driveway entrance, in Palmdale Road.  The grated inlet discharges into an 

existing 18” storm drain line crossing Palmdale Road and connecting into the existing drainage 

inlet structure on the north side of Palmdale Road. 

 

 

DEVELOPED DRAINAGE PATTERN 
Generally, the developed drainage pattern is consistent with the existing drainage pattern.  The 

developed site drainage is divided into eight drainage areas (DA-1 to DA-9) with twenty two 

subareas (A-V), all tributary to one ultimate outfall location (Outlet 1). 

 

Drainage Area 1: 

Subareas P and M contribute to Drainage Area 1, which collects the 100-year storm event in an 

underground retention system, promoting the natural soils infiltration rate. 

 

Subarea Area P: 

This subarea is 0.36 acres located at the southeast corner of the site.  This area is 

designed to sheet flow and collect the subarea’s runoff via curb and gutter, tributary to 

the curb inlet basin (CB-P) which connects directly to the underground retention system 

(DT-1) located in subarea M. 

 

 Subarea Area M: 

This subarea is 1.42 acres located at the southeast corner of the site.  This area is 

designed to sheet flow and collect the subarea’s runoff via curb inlet basin (CB-M) which 

connects directly to the underground retention system  (DT-1) located within this 

subarea.  

 

Drainage Area 2: 

Subareas L, N, and O contribute to Drainage Area 2, which collects the 100-year storm event in 

an underground retention system, promoting the natural soils infiltration rate. 

 

Subarea Area L: 

This subarea is 0.24 acres located at the southeast corner of the site.  This area is 

designed to sheet flow and collect the subarea’s runoff via curb and gutter, tributary to 

the curb inlet basin (CB-L) which connects directly to the underground retention system 

(DT-2) located in subarea L.   

 

Subarea Area N: 

This subarea is 0.51 acres located at the southeast corner of the site, within the proposed 

gas station parcel.  This area is designed to collect the runoff via grated catch basin inlet 

(CB-N) and connect directly into the underground retention system (DT-2) located in 

Subarea L. 
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Subarea Area O: 

This subarea is 0.31 acres located at the southeast corner of the site, within the proposed 

gas station parcel.  This area is designed to collect the runoff via grated catch basin inlet 

(CB-O) and connect directly into the underground retention system (DT-2) located in 

Subarea L. 

 

Drainage Area 3: 

Subareas I and J contribute to Drainage Area 3, which collects the 100-year storm event in an 

underground retention system, promoting the natural soils infiltration rate. 

 

Subarea Area I: 

This subarea is 0.16 acres located west, in between Pads 9 and 10.  This subarea will 

sheet flow to curb inlet (CB-I) that connects directly to the underground retention system 

(DT-3) located in subarea J.   

 

Subarea Area J: 

This subarea is 1.41 acres located west, adjacent to Pad 9.  This subarea will sheet flow to 

a curb inlet (CB-J) that connects directly to the underground retention system (DT-3) 

located within this subarea.   

 

Drainage Area 4: 

Subareas C, D, F, G and V contribute to Drainage Area 4, which collects the 100-year storm 

event in an underground retention system, promoting the natural soils infiltration rate. 

 

Subarea Area C: 

This subarea is 0.42 acres located north, in between Pads 2 and 3.  This subarea will sheet 

flow to a curb inlet (CB-C) that connects directly to the underground retention system 

(DT-4) located within this subarea D and F. The curb inlet acts as a diversion structure, 

diverting the necessary 100-year storm event (low-flow) to the underground retention 

system.  The high-flow will be piped via storm drain and connect directly into the 

proposed Regional storm drain main. 

 

Subarea Area D: 

This subarea is 1.87 acres located north, south of Pad 3.  This subarea will sheet flow to a 

curb inlet (CB-D) that connects directly to the underground retention system (DT-4) 

located within this subarea D and F. The curb inlet acts as a diversion structure, diverting 

the necessary 100-year storm event (low-flow) to the underground retention system.  The 

high-flow will be piped via storm drain and connect directly into the proposed Regional 

storm drain main. 

 

Subarea Area F: 

This subarea is 2.55 acres located at the center of the site, east of Pad 8.  This subarea 

will sheet flow to a curb inlet (CB-F) that connects directly to the underground retention 

system (DT-4) located within this subarea D and F. The curb inlet acts as a diversion 

structure, diverting the necessary 100-year storm event (low-flow) to the underground 
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retention system.  The high-flow will be piped via storm drain and connect directly into 

the proposed Regional storm drain main. 

 

Subarea Area G: 

This subarea is 0.78 acres located at the center of the site, west of Pad 4.  This subarea 

will sheet flow to a curb inlet (CB-G) that connects directly to the underground retention 

system (DT-4) located within this subarea D and F. The curb inlet acts as a diversion 

structure, diverting the necessary 100-year storm event (low-flow) to the underground 

retention system.  The high-flow will be piped via storm drain and connect directly into 

the proposed Regional storm drain main. 

 

Subarea Area V: 

This subarea is 0.29 acres located west of the site, adjacent to the right of way and future 

Fern Hill Street.  This subarea will sheet flow to a curb inlet (CB-V) that connects 

directly to the underground retention system (DT-4) located within this subarea D and F.  

 

Drainage Area 5: 

Subareas H contributes to Drainage Area 5. 

 

Subarea Area H: 

This subarea is 0.31 acres located at the west of the site, adjacent to the right of way and 

the future Fern Hill Street.  This subarea will sheet flow offsite into the future Fern Hill 

Street.  This subarea is small in comparison to the entire site area, therefore, has minimal 

offsite impacts.  In addition, this subarea has been included in the overall site discharge 

calculations, therefore equivalently accounting for this subarea to not increase 90% of the 

100-year storm event.  

   

Drainage Area 6: 

Subareas A, B and E contribute to Drainage Area 6, which collects the 100-year storm event in 

an underground retention system, promoting the natural soils infiltration rate. 

 

Subarea Area A: 

This subarea is 0.74 acres located at the northwest, including Pads 1.  This subarea will 

sheet flow to a curb inlet (CB-A) that connects directly to the underground retention 

system (DT-6) located within this subarea A. The curb inlet acts as a diversion structure, 

diverting the necessary 100-year storm event (low-flow) to the underground retention 

system.  The high-flow will be piped via storm drain and connect directly into the 

proposed Regional storm drain main. 

 

Subarea Area B: 

This subarea is 0.23 acres located at the main drive entrance, in between Pads 1 and 2.  

This subarea will sheet flow to a curb inlet (CB-B) that connects directly to the 

underground retention system (DT-6) located within this subarea A. The curb inlet acts as 

a diversion structure, diverting the necessary 100-year storm event (low-flow) to the 

underground retention system.  The high-flow will be piped via storm drain and connect 

directly into the proposed Regional storm drain main. 
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Subarea Area E: 

This subarea is 0.32 acres located east, adjacent to Pad 8.  This subarea will sheet flow to 

a grated inlet (CB-E) that connects directly to the underground retention system (DT-6) 

located within this subarea A. The curb inlet acts as a diversion structure, diverting the 

necessary 100-year storm event (low-flow) to the underground retention system.  The 

high-flow will be piped via storm drain and connect directly into the proposed Regional 

storm drain main. 

 

Drainage Area 7: 

Subareas S and Q contribute to Drainage Area 7, which sheet flows the runoff offsite. 

 

Subarea Area S: 

This subarea is 0.91 acres located north of the site, adjacent to the existing burger king 

site.  This subarea will sheet flow into a proposed grated inlet (CB-S), adjacent to the 

existing Caltrans Drainage Structure.  This subarea is located at the site’s low point and 

cannot connect directly to an onsite underground retention system; therefore, the runoff 

from this area will be collected via grated inlet and discharged directly into the proposed 

60” Regional storm drain system.  This subarea is small in comparison to the entire site 

area, therefore, has minimal offsite impacts.  In addition, this subarea has been included 

in the overall site discharge calculations, therefore equivalently accounting for this 

subarea to not increase 90% of the 100-year storm event.  

 

Subarea Area Q: 

This subarea is 0.23 acres located at the north of the site, adjacent to the right of way in 

Highway 18.  This subarea will sheet flow offsite into Palmdale Road.  This subarea is 

small in comparison to the entire site area, therefore, has minimal offsite impacts.  In 

addition, this subarea has been included in the overall site discharge calculations, 

therefore equivalently accounting for this subarea to not increase 90% of the 100-year 

storm event.  

 

Drainage Area 8: 

Subarea R contributes to Drainage Area 8, which sheet flows the runoff offsite. 

 

Subarea Area R: 

This subarea is 0.34 acres located at the east of the site, adjacent to the right of way in 

Highway 395.  This subarea will sheet flow offsite into Highway 395.  This subarea is 

small in comparison to the entire site area, therefore, has minimal offsite impacts.  In 

addition, this subarea has been included in the overall site discharge calculations, 

therefore equivalently accounting for this subarea to not increase 90% of the 100-year 

storm event.  

 

Drainage Area 9: 

Subarea K, U, and T contribute to Drainage Area 9, which collects the 100-year storm event in 

an underground retention system, promoting the natural soils infiltration rate. 
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Subarea Area K: 

This subarea is 0.94 acres located at the center of the site, west of Pad 5.  This subarea 

will sheet flow the runoff into a flowline within the finger island planter and will be 

collected by a downstream grated inlet within the landscape area.  The grated inlet acts as 

a diversion structure, diverting the necessary 100-year storm event (low-flow) to the 

underground retention system.  The high-flow will be piped via storm drain and connect 

directly into the proposed Regional storm drain main. 

 

Subarea Area U: 

This subarea is 0.28 acres located east of Pad 5, adjacent to US Route 395.  This subarea 

will sheet flow the runoff to a curb inlet located within the proposed drive-thru.  The curb 

inlet (CB-U) will connect directly into the underground retention system (DT-8) located 

in Subarea G. 

 

Subarea Area T: 

This subarea is 0.23 acres located east of Pad 4, adjacent to US Route 395.  This subarea 

will sheet flow the runoff to a curb inlet located within the proposed drive-thru.  The curb 

inlet (CB-T) will connect directly into the underground retention system (DT-8) located 

in Subarea G. 

 

 

HYDROMODIFICATION 

As required by the City of Victorville, the runoff from the developed site must not be greater 

than 90% of the pre-development 100-year storm event.  Per the San Bernardino County 

Technical Guideance Document, Hydromodification shall not exceed the 10-year storm event 

from pre to post development volume and flow rate. 

Both of these design parameters were used in the HydroCAD calculations included in the 

Appendix and as summarized below. 

 

 

Project 

Area 

(643,066sf) 

100-Year 10-Year 

Runoff 

Volume (cf) 

Peak Flow 

Rate (cfs) 

 Runoff 

Volume (cf) 

Peak Flow 

Rate (cfs) 

 

Existing 

Conditions 
181,340 49.27 

 
86,162 23.17 

 

Proposed 

Conditions 
55,539 41.70 

 
24,437 19.52 

 

 

As concluded, the site has reduced the post-development peak flow rate and runoff volumes by 

implementing onsite underground retention systems; therefore, the site will have no negative 

impacts downstream.  

 

RUN-ON 
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As described above, site run-on is anticipated from the undeveloped site located south of the 

proposed development, as well as site run-on from the developed housing Tract 16677 southwest 

of the proposed Victorville Retail project.  Per Ludwig Engineering’s Hydrology Analysis, the 

total run-on for the adjacent lots south and southeast of the proposed Fern Pine Street, tributary 

to Highway 395, results in a peak 100 year flow rate of  47 cfs (portion of AA2 plus AA3 as 

provided on Ludgwig Engineering’s Exhibit).  

 

Additional site run-on is additionally anticipated for the developed and undeveloped lots west of 

Fern Pine Street, tributary to Palmdale Road.  Per Ludwig Engineering’s Hydrology Analysis, 

the total run-on is 94 cfs (portions of AA1, AA6, AA7, and AA8 as provided on Ludwig 

Engineering’s Exhibit).  

  

As part of the proposed development, catch basin inlets or riser inlet pipes are placed onsite, at 

two locations; one adjacent to Highway 395 to collect the run-on from east of the proposed Fern 

Pine Street, and one in the knuckle of the proposed Fern Pine Street to collect run-on from west 

of the future road.  Currently there is no existing inlet within Highway 395 or the proposed Fern 

Pine Street.  

This run-on has been included in sizing the Regional Master Storm Drain System. 

MASTER STORM DRAIN LINE E-01 

As part of the proposed improvements and per Victorville Master Plan Drainage Study, a 

proposed regional 84” RCP storm drain E-01 will be installed adjacent to Highway 395, on the 

proposed development within a dedicated easement, and sweep across the proposed site at which 

point the storm drain will transition to 2-7’x3’ RCB culverts, for the ultimate connection to the 

existing two 7’x3’ RCB culverts at the north end of the site. 

 

As part of the preliminary drainage study, Victorville’s proposed regional 84” RCP storm drain 

and 2-7’x3’ RCB culvert sizing will be confirmed given the already calculated flow rates 

provided by Ludwig Engineer’s Drainage Study and Exhibits provided in the Appendix.  

Additional refer to Section V herein for further information.  

 

As described above, run-on is anticipated for the lots south of the proposed development.  A 

temporary inlet will be placed in highway 395, at the southwest corner of the site and within the 

existing flowline, to collect site run-on and convey to the proposed Master Storm Drain Line E-

01.   

 

 

RUN-ON PUBLIC STORM DRAIN LINE E-01.A 

As described above, run-on is anticipated from the lots west of the future Fern Pine Street.  As 

part of the proposed development and phase 1 construction, a public storm drain line will be 

installed to collect the existing site run-on at the future Fern Pine Street knuckle.  This un-on 

storm drain line E-01.A will collect and convey the runoff to the Master Storm Drain Line E-01.  

The pipe has been sized accordingly herein this report. 
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OFFSITE FACILITIES:  

There is an existing drop inlet basin just west of the existing Caltrans Outlet Structure, within   

the gutter of Palmdale Road.  As part of the road widening on Palmdale Road, the existing gutter 

flowline will be relocated as well as the existing drop inlet.  The relocated inlet will be south of 

the existing condition and the existing 18” storm drain will be extended to the new inlet location.
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Section II Methodology 

 

RUNOFF DETERMINATION METHODS 

(ONSITE ONLY) 

 

Two main methods are used in the San Bernardino County area to determine design discharges, 

the Rational Method and the Unit Hydrograph method.   

 

The Rational Method is used for determining the peak runoff values for the pre-developed 

conditions. 

 

The Rational Method is also used for calculating the time of concentration values for the post-

developed conditions. 

 

The Unit-Hydrograph Method is used for creating the runoff hydrographs for the post-developed 

conditions.  These hydrographs are then routed through the proposed retention basin.  The 2, 10, 

and 100 Year storms are analyzed and routed through the proposed detention basin to ensure that 

the outflow from the basin will not exceed 90% of the pre-developed peak flow. 

 

RATIONAL METHOD 

(ONSITE ONLY) 

 

The Rational method is based on the following equation: 

 

Q = C I A 

 

Where:  

Q = peak discharge, in cubic feet per second (cfs) 

 

C = runoff coefficient, proportion of the rainfall that runs off the surface (no units) 

 

 C=0.9*(ai+((I-Fp)*ap)/I); for I greater than Fp 

 C=0.90*ai; for I less than or equal to Fp 

 

I = average rainfall intensity for a duration equal to the Tc for the area, in inches per hour (Note: 

If the computed Tc is less than 5 minutes, use 5 minutes for computing the peak discharge, Q). I 

is obtained from the Intensity-Duration Curves from the SB Manual. 

 

A = drainage area contributing to the design location, in acres 

 

ai = Impervious area percentage 

ap = Pervious area percentage 

Fp = Loss rate for Soils Group B (in/hr) from San Bernardino County Hydrology Manual  
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 Curve Numbers: 

Curve numbers are obtained from Figure C-8 of the San Bernardino County Hydrology 

Manual, for Herbaceous Cover, Soil B, 40% cover density, undeveloped; CN=74.   

 

The value for developed commercial is obtained from Figure C-3, Urban Landscape, Soil 

B; CN=56. 

 

AMC III will be used. 
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Section III Rational Method Hydrology 

Calculations 
 
Runoff Calculations 

(Onsite) 

 

The San Bernardino County Hydrology Methodology was used, and the HydroCAD program 

calculated the existing and proposed runoff for the project for the 2-, 10-, and 100-Year Storm 

Events.  Below is a summary of the calculations concluded.  Refer to the appendix for the 

complete calculations performed.   

 

Existing Condition  

 

SUBBAREA AA3.1 

Tc=24 Min. 

0% Impervious 

Flow Length=580’ 

CN=88 

A=13.79 Acres          

Storm Event 
Rainfall 

Depth 
Q (cfs) 

2 1.49 7.63 

10 2.64 20.63 

100 4.70 45.84 

 

SUBBAREA AA3.2 

Tc=18.5 Min. 

0% Impervious 

Flow Length=870’ 

CN=88 

A=1.010 Acres 

 

Storm Event 
Rainfall 

Depth 
Q (cfs) 

2 1.49 0.66 

10 2.64 1.75 

100 4.70 3.88 

 

Total Q100 Pre Development = 49.41 cfs 
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Proposed Condition 

 

Storm Event (2-Year) 

Rainfall Depth=1.49” 

 

DA DMA 
Area 

(ac). 
Impervious 

Slope 

(ft/ft) 
Length  Q (cfs) 

DA-1 P 0.36 0.85 1.7 164 0.75 

 (Dt-1) M 1.42 0.85 1.1 329 2.66 

DA-2 L 0.24 0.85 1 122 0.5 

 (Dt-2) N 0.51 0.85 1.1 215 1.03 

  O 0.31 0.85 1.5 190 0.64 

DA-3 I 0.16 0.85 0.7 129 0.35 

 (Dt-3) J 1.41 0.85 2 256 2.88 

DA-4 V 0.29 0.85 0.5 185 0.57 

 (Dt-4) D 1.82 0.85 2.3 457 3.38 

  G 0.78 0.85 1.2 243 1.48 

  F 2.55 0.85 1.5 553 4.21 

  C 0.42 0.85 1.6 249 0.86 

DA-6 A 0.74 0.85 0.7 182 1.49 

 (Dt-6) B 0.23 0.85 1.6 153 0.48 

  E 0.32 0.85 0.4 394 0.51 

DA-9 T 0.23 0.85 0.5 127 0.47 

 (Dt-9) U 0.28 0.85 1 125 0.58 

  K 0.94 0.85 1 254 1.85 

SUBTOTAL   13.01       24.69 

 

Runoff 

DA DMA 
Area 

(ac). 
Impervious Q(cfs) 

DA-5 H 0.31 0.85 0.67 

DA-7 
S 0.91 0.85 1.87 

Q 0.23 0.85 0.49 

DA-8 R 0.34 0.1 0.11 

SUBTOTAL   1.79   3.14 
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Storm Event (10-Year) 

Rainfall Depth=2.64” 

 

DA DMA 
Area 

(ac). 
Impervious 

Slope 

(ft/ft) 
Length  Q (cfs) 

DA-1 P 0.36 0.85 1.7 164 1.4 

 (Dt-1) M 1.42 0.85 1.1 329 4.99 

DA-2 L 0.24 0.85 1 122 0.9 

 (Dt-2) N 0.51 0.85 1.1 215 1.93 

  O 0.31 0.85 1.5 190 1.2 

DA-3 I 0.16 0.85 0.7 129 0.63 

 (Dt-3) J 1.41 0.85 2 256 5.4 

DA-4 V 0.29 0.85 0.5 185 1.06 

 (Dt-4) D 1.82 0.85 2.3 457 6.35 

  G 0.78 0.85 1.2 243 2.78 

  F 2.55 0.85 1.5 553 7.92 

  C 0.42 0.85 1.6 249 1.62 

DA-6 A 0.74 0.85 0.7 182 2.79 

 (Dt-6) B 0.23 0.85 1.6 153 0.89 

  E 0.32 0.85 0.4 394 0.97 

DA-9 T 0.23 0.85 0.5 127 0.88 

 (Dt-9) U 0.28 0.85 1 125 1.09 

  K 0.94 0.85 1 254 3.47 

SUBTOTAL   13.01       46.27 

 

Runoff 

DA DMA 
Area 

(ac). 
Impervious Q(cfs) 

DA-5 H 0.31 0.85 1.25 

DA-7 
S 0.91 0.85 3.5 

Q 0.23 0.85 0.92 

DA-8 R 0.34 0.1 0.51 

SUBTOTAL   1.79   6.18 
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Storm Event (100-Year) 

Rainfall Depth=4.70” 

 

DA DMA 
Area 

(ac). 
Impervious 

Slope 

(ft/ft) 
Length  Q (cfs) 

DA-1 P 0.36 0.85 1.7 164 2.55 

 (Dt-1) M 1.42 0.85 1.1 329 9.1 

DA-2 L 0.24 0.85 1 122 1.63 

 (Dt-2) N 0.51 0.85 1.1 215 3.52 

  O 0.31 0.85 1.5 190 2.18 

DA-3 I 0.16 0.85 0.7 129 1.14 

 (Dt-3) J 1.41 0.85 2 256 9.84 

DA-4 V 0.29 0.85 0.5 185 1.94 

 (Dt-4) D 1.82 0.85 2.3 457 11.58 

  G 0.78 0.85 1.2 243 5.07 

  F 2.55 0.85 1.5 553 14.46 

  C 0.42 0.85 1.6 249 2.94 

DA-6 A 0.74 0.85 0.7 182 5.07 

 (Dt-6) B 0.23 0.85 1.6 153 1.63 

  E 0.32 0.85 0.4 394 1.77 

DA-9 T 0.23 0.85 0.5 127 1.61 

 (Dt-9) U 0.28 0.85 1 125 1.98 

  K 0.94 0.85 1 254 6.33 

SUBTOTAL   13.01       84.34 

 

Runoff 

DA DMA 
Area 

(ac). 
Impervious Q(cfs) 

DA-5 H 0.31 0.85 2.28 

DA-7 
S 0.91 0.85 6.36 

Q 0.23 0.85 1.68 

DA-8 R 0.34 0.1 1.44 

SUBTOTAL   1.79   11.76 

 

Total Proposed Flow Generated (Q100) = 96.1 cfs 

 

 

Per the City of Victorville Hydrology requirements, the post-development runoff rate from the 

site shall be 90% of the pre-developed runoff rate.  In order to comply with this requirement, and 

in order to address water quality and Hydromodification requirements set forth by the WQMP 
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Technical Guideance Document, underground retention units will be implemented.  Further 

calculations are provided in the Appendix, however, after implementing these BMPs and 

promoting the natural infiltration, the total site runoff rate for the 100-year storm event is 

reduced to 41.70 cfs. 

 

Total Flow Reduction by Retention Units: 54.4 cfs 

Total Proposed Flow Discharged (Q100): 41.70cfs 

 

(Pre-Development Rate) 49.27 cfs *0.90= 44.34 cfs 

(Post-Development Rate) 41.70< 44.34cfs Okay



Preliminary Drainage Study 

VICTORVILLE RETAIL PROJECT 

SWC OF US 395 & SR 18 

 

March 1st, 2019 

 

Section IV Hydrograph Calculations 

 
The San Bernardino County Hydrograph Methodology was used, and the HydroCAD program 

calculated the existing and proposed runoff for the project for the 2-, 10-, and 100-Year Storm 

Events.  Below is a summary of the calculations concluded.  Refer to the appendix for the 

complete calculations performed.   

 

Existing Condition  

 

SUBBAREA AA3.1 

Tc=24 Min. 

0% Impervious 

Flow Length=580’ 

CN=88 

A=13.75 Acres          

Storm Event 
Rainfall 

Depth 
V (af) 

2 1.49 0.66 

10 2.64 1.73 

100 4.70 2.51 

 

SUBBAREA AA3.2 

Tc=18.5 Min. 

0% Impervious 

Flow Length=870’ 

CN=88 

A=1.010 Acres 

 

Storm Event 
Rainfall 

Depth 
V (af) 

2 1.49 0.048 

10 2.64 0.126 

100 4.70 0.18 

Total V100 Pre Development = 2.697 af 

 

Post-Development 

 

Storm Event (2-Year) 

Rainfall Depth=1.49” 

 

DA DMA 
Area 

(ac). 
Impervious 

Slope 

(ft/ft) 
Length  V(ac.ft) 

DA-1 P 0.36 0.85 1.7 164 0.035 
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 (Dt-1) M 1.42 0.85 1.1 329 0.139 

DA-2 L 0.24 0.85 1 122 0.025 

 (Dt-2) N 0.51 0.85 1.1 215 0.05 

  O 0.31 0.85 1.5 190 0.03 

DA-3 I 0.16 0.85 0.7 129 0.017 

 (Dt-3) J 1.41 0.85 2 256 0.138 

DA-4 V 0.29 0.85 0.5 185 0.028 

 (Dt-4) D 1.82 0.85 2.3 457 0.178 

  G 0.78 0.85 1.2 243 0.076 

  F 2.55 0.85 1.5 553 0.249 

  C 0.42 0.85 1.6 249 0.041 

DA-6 A 0.74 0.85 0.7 182 0.072 

 (Dt-6) B 0.23 0.85 1.6 153 0.023 

  E 0.32 0.85 0.4 394 0.031 

DA-9 T 0.23 0.85 0.5 127 0.023 

 (Dt-9) U 0.28 0.85 1 125 0.027 

  K 0.94 0.85 1 254 0.092 

SUBTOTAL   13.01       1.274 

 

Runoff 

DA DMA 
Area 

(ac). 
Impervious Q(cfs) 

DA-5 H 0.31 0.85 0.03 

DA-7 
S 0.91 0.85 0.089 

Q 0.23 0.85 0.023 

DA-8 R 0.34 0.1 0.006 

SUBTOTAL   1.79   0.148 

 

Storm Event (10-Year) 

Rainfall Depth=2.64” 

 

DA DMA 
Area 

(ac). 
Impervious 

Slope 

(ft/ft) 
Length  V(ac.ft) 

DA-1 P 0.36 0.85 1.7 164 0.069 

 (Dt-1) M 1.42 0.85 1.1 329 0.272 

DA-2 L 0.24 0.85 1 122 0.048 

 (Dt-2) N 0.51 0.85 1.1 215 0.098 

  O 0.31 0.85 1.5 190 0.059 

DA-3 I 0.16 0.85 0.7 129 0.032 
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 (Dt-3) J 1.41 0.85 2 256 0.27 

DA-4 V 0.29 0.85 0.5 185 0.056 

 (Dt-4) D 1.82 0.85 2.3 457 0.349 

  G 0.78 0.85 1.2 243 0.15 

  F 2.55 0.85 1.5 553 0.489 

  C 0.42 0.85 1.6 249 0.081 

DA-6 A 0.74 0.85 0.7 182 0.142 

 (Dt-6) B 0.23 0.85 1.6 153 0.044 

  E 0.32 0.85 0.4 394 0.061 

DA-9 T 0.23 0.85 0.5 127 0.044 

 (Dt-9) U 0.28 0.85 1 125 0.054 

  K 0.94 0.85 1 254 0.18 

SUBTOTAL   13.01       2.498 

 

Runoff 

DA DMA 
Area 

(ac). 
Impervious Q(cfs) 

DA-5 H 0.31 0.85 0.059 

DA-7 
S 0.91 0.85 0.175 

Q 0.23 0.85 0.044 

DA-8 R 0.34 0.1 0.025 

SUBTOTAL   1.79   0.303 

 

 

Storm Event (100-Year) 

Rainfall Depth=4.70” 

 

DA DMA 
Area 

(ac). 
Impervious 

Slope 

(ft/ft) 
Length  V(ac.ft) 

DA-1 P 0.36 0.85 1.7 164 0.13 

 (Dt-1) M 1.42 0.85 1.1 329 0.515 

DA-2 L 0.24 0.85 1 122 0.089 

 (Dt-2) N 0.51 0.85 1.1 215 0.185 

  O 0.31 0.85 1.5 190 0.112 

DA-3 I 0.16 0.85 0.7 129 0.06 

 (Dt-3) J 1.41 0.85 2 256 0.511 

DA-4 V 0.29 0.85 0.5 185 0.105 

 (Dt-4) D 1.82 0.85 2.3 457 0.659 

  G 0.78 0.85 1.2 243 0.283 
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  F 2.55 0.85 1.5 553 0.924 

  C 0.42 0.85 1.6 249 0.152 

DA-6 A 0.74 0.85 0.7 182 0.268 

 (Dt-6) B 0.23 0.85 1.6 153 0.083 

  E 0.32 0.85 0.4 394 0.116 

DA-9 T 0.23 0.85 0.5 127 0.083 

 (Dt-9) U 0.28 0.85 1 125 0.101 

  K 0.94 0.85 1 254 0.341 

SUBTOTAL   13.01       4.717 

 

 

Runoff 

DA DMA 
Area 

(ac). 
Impervious Q(cfs) 

DA-5 H 0.31 0.85 0.112 

DA-7 
S 0.91 0.85 0.33 

Q 0.23 0.85 0.083 

DA-8 R 0.34 0.1 0.07 

SUBTOTAL   1.79   0.595 

 

Total Proposed Volume Generated (V100) = 5.31 ac.ft. 

 

Per the City of Victorville Hydrology requirements, the post-development volume shall be 90% 

of the pre-developed volume.  In order to comply with this requirement, and in order to address 

water quality and Hydromodification requirements set forth by the WQMP Technical Guideance 

Document, underground retention units will be implemented.  Further calculations are provided 

in the Appendix, however, after implementing these BMPs and promoting the natural infiltration, 

the total site runoff rate for the 100-year storm event is reduced to 1.275 ac.ft. 

 

Total Volume Reduction by Retention Units: 4.04 ac.ft. 

Total Proposed Volume Discharged (V100): 1.275 ac.ft. 

 

(Pre-Development Rate) 2.70 ac.ft *0.90= 2.43 ac.ft 

(Post-Development Rate) 1.275< 2.43 ac.ft Okay 
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Section V City of Victorville Line E-01 Analysis 
 

STORM DRAIN E-01 ANALYSIS: 

As part of this hydrology analysis, the City of Victorville will condition the property to install 

the new Regional Storm Drain Line E-01 as part of the proposed developments.  The Regional 

Storm Drain will start at the south corner of the property, and traverse through the site and 

connect to the existing 2-7’x3’ RCB culverts to the north.  An inlet will be installed at the 

southeast corner of the site, within Highway 395, to collect all the existing run-on and discharge 

directly into the proposed Regional Storm Drain Main E-01. 

 

An overall Master Drainage Study performed by Ludwig Engineering shows the total Regional 

Storm Drain E-01 shall be designed for the peak flow rate Q100 of 424 cfs. 

 

Using the FHWA Hydraulic Toolbox Calculator, and inputting the following parameters:   

 

Input: 

Type: Circular 

Pipe Diameter: 7’ 

Longitudinal Slope (assumed slope of existing Highway 395): 0.005 

Manning’s Roughness for RCP Storm Drain: 0.012 

Flow Rate: 424 cfs 

 

The results, provided in the Attachment, show the 7’ RCP can adequately convey the 424 cfs 

required.   

 

Due to site constraints, a portion of the proposed 7’ RCP storm drain pipe will not maintain 

adequate cover; therefore a RCB will be required.  Using the FHWA Hydraulic Toolbox 

Calculator, and inputting the following parameters:   

 

Input: 

Type: Rectangular  

Pipe Width: 7’ 

Longitudinal Slope (assumed slope of existing Highway 395): 0.005 

Manning’s Roughness for RCB Storm Drain: 0.012 

Flow Rate: 300 cfs 

 

The results, provided in the Attachment, show a 7’x3’ RCB can convey 242 cfs.  A double 7’x3’ 

RCB will be required for a total flow capacity of 484 cfs.  In conclusion, a double 7’x3’ RCB 

culvert will be installed upstream of the existing double 7’x3’ RCB culvert.  Once the onsite 

minimum pipe cover can be maintained, the proposed RCB will covert to the 7’ RCP pipe for the 

remaining Regional Storm Drain segment.  See the provided preliminary storm drain plans 

located within the Appendix.  

 

 

 



Preliminary Drainage Study 

VICTORVILLE RETAIL PROJECT 

SWC OF US 395 & SR 18 

 

March 1st, 2019 

 

 

STORM DRAIN E-01.A ANALYSIS: 

 

An additional City storm drain main is proposed to collect and convey site run-on from the future 

corner of Fern Pine Street to the City of Victorville Master storm drain line E-01.  For the 

purposes of this report, the proposed storm drain line shall be referenced as line E-01.A.  As 

provided above, the site run-on anticipated for this location is 94 cfs.  Using the FHWA 

Hydraulic Toolbox Calculator, and inputting the following parameters:   

 

Input: 

Type: Circular 

Pipe Diameter: 48” 

Longitudinal Slope (assumed slope of existing site): 0.01 

Manning’s Roughness for RCP Storm Drain: 0.012 

Flow Rate: 94 cfs 

 

The results, provided in the Attachment, show the 48” RCP can adequately convey the 94 cfs 

required.  In conclusion, a proposed 48” RCP storm drain is required for Line E-01.A. 
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Section IV Conclusion 

 

 

Per Ludwig Engineer’s Master drainage Study, Exhibit A-1 Post Developed Condition, the Q100  

of 424 cfs was used to confirm the sizing of the City of Victorville 84” Regional storm drain 

main.   

 

Additionally, it was concluded the post-development 100-year storm event will not exceed more 

than 90% of the pre-development 100-year storm event with the mitigation outlined in this study. 

Therefore, this site will have no negative impacts downstream and hydromodification 

requirements are not applicable for the site.  

 

In addition, BMP’s will be installed that satisfy the City’s water quality requirements, which will 

reduce the pollutants generated from the project.   
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

14.800 74   (1S, 6S)

14.800 74 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

14.800 Other 1S, 6S

14.800 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 14.800 14.800 1S, 6S

0.000 0.000 0.000 0.000 14.800 14.800 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 4P 25.10 19.00 89.0 0.0685 0.012 36.0 0.0 0.0
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Time span=5.00-48.00 hrs, dt=0.05 hrs, 861 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.790 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 1S: AA3.1
   Flow Length=580'   Tc=24.0 min   AMC Adjusted CN=88   Runoff=7.63 cfs  0.660 af

Runoff Area=1.010 ac   0.00% Impervious   Runoff Depth=0.57"Subcatchment 6S: AA3.2
   Flow Length=870'   Tc=18.5 min   AMC Adjusted CN=88   Runoff=0.66 cfs  0.048 af

Peak Elev=26.19'   Inflow=8.22 cfs  0.708 afPond 4P: EX. CALTRANS BASN
36.0"  Round Culvert  n=0.012  L=89.0'  S=0.0685 '/'   Outflow=8.22 cfs  0.708 af

Total Runoff Area = 14.800 ac   Runoff Volume = 0.708 af   Average Runoff Depth = 0.57"
100.00% Pervious = 14.800 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: AA3.1

Runoff = 7.63 cfs @ 12.19 hrs,  Volume= 0.660 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Rainfall=1.49", AMC=3

Area (ac) CN Adj Description

* 13.790 74

13.790 74 88 Weighted Average, AMC Adjusted
13.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 580 0.40 Direct Entry, 

Subcatchment 1S: AA3.1

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Type II 24-hr

2 Rainfall=1.49"

AMC=3

Runoff Area=13.790 ac

Runoff Volume=0.660 af

Runoff Depth=0.57"

Flow Length=580'

Tc=24.0 min

AMC Adjusted CN=88

7.63 cfs
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Summary for Subcatchment 6S: AA3.2

Runoff = 0.66 cfs @ 12.12 hrs,  Volume= 0.048 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Rainfall=1.49", AMC=3

Area (ac) CN Adj Description

* 1.010 74

1.010 74 88 Weighted Average, AMC Adjusted
1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.5 870 0.78 Direct Entry, 

Subcatchment 6S: AA3.2

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr

2 Rainfall=1.49"

AMC=3

Runoff Area=1.010 ac

Runoff Volume=0.048 af

Runoff Depth=0.57"

Flow Length=870'

Tc=18.5 min

AMC Adjusted CN=88

0.66 cfs
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Summary for Pond 4P: EX. CALTRANS BASN

[57] Hint: Peaked at 26.19' (Flood elevation advised)

Inflow Area = 14.800 ac, 0.00% Impervious,  Inflow Depth = 0.57"    for  2 event
Inflow = 8.22 cfs @ 12.18 hrs,  Volume= 0.708 af
Outflow = 8.22 cfs @ 12.18 hrs,  Volume= 0.708 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.22 cfs @ 12.18 hrs,  Volume= 0.708 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 26.19' @ 12.18 hrs

Device Routing     Invert Outlet Devices

#1 Primary 25.10' 36.0"  Round RCP_Round  36"   
L= 89.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 25.10' / 19.00'   S= 0.0685 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 7.07 sf   

Primary OutFlow  Max=8.15 cfs @ 12.18 hrs  HW=26.18'   (Free Discharge)
1=RCP_Round  36"  (Inlet Controls 8.15 cfs @ 3.54 fps)

Pond 4P: EX. CALTRANS BASN

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Inflow Area=14.800 ac

Peak Elev=26.19'

36.0"

Round Culvert

n=0.012

L=89.0'

S=0.0685 '/'

8.22 cfs

8.22 cfs
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Time span=5.00-48.00 hrs, dt=0.05 hrs, 861 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.790 ac   0.00% Impervious   Runoff Depth=1.50"Subcatchment 1S: AA3.1
   Flow Length=580'   Tc=24.0 min   AMC Adjusted CN=88   Runoff=20.63 cfs  1.726 af

Runoff Area=1.010 ac   0.00% Impervious   Runoff Depth=1.50"Subcatchment 6S: AA3.2
   Flow Length=870'   Tc=18.5 min   AMC Adjusted CN=88   Runoff=1.75 cfs  0.126 af

Peak Elev=27.00'   Inflow=22.24 cfs  1.853 afPond 4P: EX. CALTRANS BASN
36.0"  Round Culvert  n=0.012  L=89.0'  S=0.0685 '/'   Outflow=22.24 cfs  1.853 af

Total Runoff Area = 14.800 ac   Runoff Volume = 1.853 af   Average Runoff Depth = 1.50"
100.00% Pervious = 14.800 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: AA3.1

Runoff = 20.63 cfs @ 12.17 hrs,  Volume= 1.726 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Rainfall=2.64", AMC=3

Area (ac) CN Adj Description

* 13.790 74

13.790 74 88 Weighted Average, AMC Adjusted
13.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 580 0.40 Direct Entry, 

Subcatchment 1S: AA3.1

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

23

22

21

20

19
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17

16
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14
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10

9
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7
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2

1

0

Type II 24-hr

10 Rainfall=2.64"

AMC=3

Runoff Area=13.790 ac

Runoff Volume=1.726 af

Runoff Depth=1.50"

Flow Length=580'

Tc=24.0 min

AMC Adjusted CN=88

20.63 cfs
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Summary for Subcatchment 6S: AA3.2

Runoff = 1.75 cfs @ 12.11 hrs,  Volume= 0.126 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Rainfall=2.64", AMC=3

Area (ac) CN Adj Description

* 1.010 74

1.010 74 88 Weighted Average, AMC Adjusted
1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.5 870 0.78 Direct Entry, 

Subcatchment 6S: AA3.2

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr

10 Rainfall=2.64"

AMC=3

Runoff Area=1.010 ac

Runoff Volume=0.126 af

Runoff Depth=1.50"

Flow Length=870'

Tc=18.5 min

AMC Adjusted CN=88

1.75 cfs
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Summary for Pond 4P: EX. CALTRANS BASN

[57] Hint: Peaked at 27.00' (Flood elevation advised)

Inflow Area = 14.800 ac, 0.00% Impervious,  Inflow Depth = 1.50"    for  10 event
Inflow = 22.24 cfs @ 12.17 hrs,  Volume= 1.853 af
Outflow = 22.24 cfs @ 12.17 hrs,  Volume= 1.853 af,  Atten= 0%,  Lag= 0.0 min
Primary = 22.24 cfs @ 12.17 hrs,  Volume= 1.853 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 27.00' @ 12.17 hrs

Device Routing     Invert Outlet Devices

#1 Primary 25.10' 36.0"  Round RCP_Round  36"   
L= 89.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 25.10' / 19.00'   S= 0.0685 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 7.07 sf   

Primary OutFlow  Max=22.02 cfs @ 12.17 hrs  HW=26.99'   (Free Discharge)
1=RCP_Round  36"  (Inlet Controls 22.02 cfs @ 4.68 fps)

Pond 4P: EX. CALTRANS BASN

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086

F
lo

w
  

(c
fs

)
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Inflow Area=14.800 ac

Peak Elev=27.00'

36.0"

Round Culvert

n=0.012

L=89.0'

S=0.0685 '/'

22.24 cfs

22.24 cfs
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Time span=5.00-48.00 hrs, dt=0.05 hrs, 861 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.790 ac   0.00% Impervious   Runoff Depth=2.19"Subcatchment 1S: AA3.1
   Flow Length=580'   Tc=24.0 min   AMC Adjusted CN=88   Runoff=29.95 cfs  2.513 af

Runoff Area=1.010 ac   0.00% Impervious   Runoff Depth=2.19"Subcatchment 6S: AA3.2
   Flow Length=870'   Tc=18.5 min   AMC Adjusted CN=88   Runoff=2.54 cfs  0.184 af

Peak Elev=27.52'   Inflow=32.29 cfs  2.697 afPond 4P: EX. CALTRANS BASN
36.0"  Round Culvert  n=0.012  L=89.0'  S=0.0685 '/'   Outflow=32.29 cfs  2.697 af

Total Runoff Area = 14.800 ac   Runoff Volume = 2.697 af   Average Runoff Depth = 2.19"
100.00% Pervious = 14.800 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: AA3.1

Runoff = 29.95 cfs @ 12.17 hrs,  Volume= 2.513 af,  Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 Rainfall=3.41", AMC=3

Area (ac) CN Adj Description

* 13.790 74

13.790 74 88 Weighted Average, AMC Adjusted
13.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 580 0.40 Direct Entry, 

Subcatchment 1S: AA3.1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25 Rainfall=3.41"

AMC=3

Runoff Area=13.790 ac

Runoff Volume=2.513 af

Runoff Depth=2.19"

Flow Length=580'

Tc=24.0 min

AMC Adjusted CN=88

29.95 cfs



Type II 24-hr  25 Rainfall=3.41", AMC=3Pre Development Condition
  Printed  2/26/2019Prepared by Microsoft

Page 16HydroCAD® 10.00-22  s/n 10423  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: AA3.2

Runoff = 2.54 cfs @ 12.11 hrs,  Volume= 0.184 af,  Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 Rainfall=3.41", AMC=3

Area (ac) CN Adj Description

* 1.010 74

1.010 74 88 Weighted Average, AMC Adjusted
1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.5 870 0.78 Direct Entry, 

Subcatchment 6S: AA3.2

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765
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Type II 24-hr

25 Rainfall=3.41"

AMC=3

Runoff Area=1.010 ac

Runoff Volume=0.184 af

Runoff Depth=2.19"

Flow Length=870'

Tc=18.5 min

AMC Adjusted CN=88

2.54 cfs
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Summary for Pond 4P: EX. CALTRANS BASN

[57] Hint: Peaked at 27.52' (Flood elevation advised)

Inflow Area = 14.800 ac, 0.00% Impervious,  Inflow Depth = 2.19"    for  25 event
Inflow = 32.29 cfs @ 12.16 hrs,  Volume= 2.697 af
Outflow = 32.29 cfs @ 12.16 hrs,  Volume= 2.697 af,  Atten= 0%,  Lag= 0.0 min
Primary = 32.29 cfs @ 12.16 hrs,  Volume= 2.697 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 27.52' @ 12.16 hrs

Device Routing     Invert Outlet Devices

#1 Primary 25.10' 36.0"  Round RCP_Round  36"   
L= 89.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 25.10' / 19.00'   S= 0.0685 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 7.07 sf   

Primary OutFlow  Max=32.00 cfs @ 12.16 hrs  HW=27.50'   (Free Discharge)
1=RCP_Round  36"  (Inlet Controls 32.00 cfs @ 5.28 fps)

Pond 4P: EX. CALTRANS BASN
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Inflow Area=14.800 ac

Peak Elev=27.52'

36.0"

Round Culvert

n=0.012

L=89.0'

S=0.0685 '/'

32.29 cfs

32.29 cfs
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Time span=5.00-48.00 hrs, dt=0.05 hrs, 861 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13.790 ac   0.00% Impervious   Runoff Depth>3.38"Subcatchment 1S: AA3.1
   Flow Length=580'   Tc=24.0 min   AMC Adjusted CN=88   Runoff=45.84 cfs  3.890 af

Runoff Area=1.010 ac   0.00% Impervious   Runoff Depth>3.38"Subcatchment 6S: AA3.2
   Flow Length=870'   Tc=18.5 min   AMC Adjusted CN=88   Runoff=3.88 cfs  0.285 af

Peak Elev=28.71'   Inflow=49.41 cfs  4.174 afPond 4P: EX. CALTRANS BASN
36.0"  Round Culvert  n=0.012  L=89.0'  S=0.0685 '/'   Outflow=49.41 cfs  4.174 af

Total Runoff Area = 14.800 ac   Runoff Volume = 4.174 af   Average Runoff Depth = 3.38"
100.00% Pervious = 14.800 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: AA3.1

Runoff = 45.84 cfs @ 12.17 hrs,  Volume= 3.890 af,  Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 Rainfall=4.70", AMC=3

Area (ac) CN Adj Description

* 13.790 74

13.790 74 88 Weighted Average, AMC Adjusted
13.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.0 580 0.40 Direct Entry, 

Subcatchment 1S: AA3.1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100 Rainfall=4.70"

AMC=3

Runoff Area=13.790 ac

Runoff Volume=3.890 af

Runoff Depth>3.38"

Flow Length=580'

Tc=24.0 min

AMC Adjusted CN=88

45.84 cfs
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Summary for Subcatchment 6S: AA3.2

Runoff = 3.88 cfs @ 12.10 hrs,  Volume= 0.285 af,  Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 Rainfall=4.70", AMC=3

Area (ac) CN Adj Description

* 1.010 74

1.010 74 88 Weighted Average, AMC Adjusted
1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.5 870 0.78 Direct Entry, 

Subcatchment 6S: AA3.2

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765
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Type II 24-hr

100 Rainfall=4.70"

AMC=3

Runoff Area=1.010 ac

Runoff Volume=0.285 af

Runoff Depth>3.38"

Flow Length=870'

Tc=18.5 min

AMC Adjusted CN=88

3.88 cfs
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Summary for Pond 4P: EX. CALTRANS BASN

[57] Hint: Peaked at 28.71' (Flood elevation advised)

Inflow Area = 14.800 ac, 0.00% Impervious,  Inflow Depth > 3.38"    for  100 event
Inflow = 49.41 cfs @ 12.16 hrs,  Volume= 4.174 af
Outflow = 49.41 cfs @ 12.16 hrs,  Volume= 4.174 af,  Atten= 0%,  Lag= 0.0 min
Primary = 49.41 cfs @ 12.16 hrs,  Volume= 4.174 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 28.71' @ 12.16 hrs

Device Routing     Invert Outlet Devices

#1 Primary 25.10' 36.0"  Round RCP_Round  36"   
L= 89.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 25.10' / 19.00'   S= 0.0685 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 7.07 sf   

Primary OutFlow  Max=49.05 cfs @ 12.16 hrs  HW=28.68'   (Free Discharge)
1=RCP_Round  36"  (Inlet Controls 49.05 cfs @ 6.94 fps)

Pond 4P: EX. CALTRANS BASN
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Inflow Area=14.800 ac

Peak Elev=28.71'

36.0"

Round Culvert

n=0.012
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S=0.0685 '/'
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

12.310 98   (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S, 14S, 15S, 16S, 17S, 

18S, 19S, 50S, 52S, 55S)

2.490 56   (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S, 14S, 15S, 16S, 17S, 

18S, 19S, 50S, 52S, 55S)

14.800 91 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

14.800 Other 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S, 14S, 15S, 16S, 17S, 

18S, 19S, 50S, 52S, 55S

14.800 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 14.800 14.800 1S, 2S, 3S, 4S, 5S, 

6S, 7S, 8S, 9S, 

10S, 11S, 12S, 

13S, 14S, 15S, 

16S, 17S, 18S, 

19S, 50S, 52S, 55S

0.000 0.000 0.000 0.000 14.800 14.800 TOTAL AREA
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.740 ac   85.14% Impervious   Runoff Depth=1.17"Subcatchment 1S: A
   Flow Length=182'   Slope=0.0070 '/'   Tc=4.4 min   AMC Adjusted CN=97   Runoff=1.49 cfs  0.072 af

Runoff Area=0.230 ac   82.61% Impervious   Runoff Depth=1.17"Subcatchment 2S: B
   Flow Length=153'   Slope=0.0160 '/'   Tc=2.7 min   AMC Adjusted CN=97   Runoff=0.48 cfs  0.023 af

Runoff Area=0.420 ac   85.71% Impervious   Runoff Depth=1.17"Subcatchment 3S: C
   Flow Length=216'   Slope=0.0160 '/'   Tc=3.6 min   AMC Adjusted CN=97   Runoff=0.86 cfs  0.041 af

Runoff Area=1.820 ac   85.16% Impervious   Runoff Depth=1.17"Subcatchment 4S: D
   Flow Length=457'   Slope=0.0230 '/'   Tc=6.4 min   AMC Adjusted CN=97   Runoff=3.38 cfs  0.178 af

Runoff Area=0.320 ac   84.38% Impervious   Runoff Depth=1.17"Subcatchment 5S: E
   Flow Length=394'   Slope=0.0040 '/'   Tc=11.3 min   AMC Adjusted CN=97   Runoff=0.51 cfs  0.031 af

Runoff Area=2.550 ac   85.10% Impervious   Runoff Depth=1.17"Subcatchment 6S: F
   Flow Length=553'   Slope=0.0100 '/'   Tc=10.5 min   AMC Adjusted CN=97   Runoff=4.21 cfs  0.249 af

Runoff Area=0.780 ac   84.62% Impervious   Runoff Depth=1.17"Subcatchment 7S: G
   Flow Length=340'   Slope=0.0150 '/'   Tc=5.8 min   AMC Adjusted CN=97   Runoff=1.48 cfs  0.076 af

Runoff Area=0.310 ac   83.87% Impervious   Runoff Depth=1.17"Subcatchment 8S: H
   Flow Length=50'   Slope=0.0200 '/'   Tc=1.0 min   AMC Adjusted CN=97   Runoff=0.67 cfs  0.030 af

Runoff Area=0.160 ac   87.50% Impervious   Runoff Depth=1.27"Subcatchment 9S: I
   Flow Length=129'   Slope=0.0090 '/'   Tc=3.0 min   AMC Adjusted CN=98   Runoff=0.35 cfs  0.017 af

Runoff Area=1.410 ac   85.11% Impervious   Runoff Depth=1.17"Subcatchment 10S: J
   Flow Length=256'   Slope=0.0200 '/'   Tc=3.8 min   AMC Adjusted CN=97   Runoff=2.88 cfs  0.138 af

Runoff Area=0.940 ac   85.11% Impervious   Runoff Depth=1.17"Subcatchment 11S: K
   Flow Length=254'   Slope=0.0100 '/'   Tc=4.9 min   AMC Adjusted CN=97   Runoff=1.85 cfs  0.092 af

Runoff Area=0.240 ac   87.50% Impervious   Runoff Depth=1.27"Subcatchment 12S: L
   Flow Length=254'   Slope=0.0100 '/'   Tc=4.9 min   AMC Adjusted CN=98   Runoff=0.50 cfs  0.025 af

Runoff Area=1.420 ac   85.21% Impervious   Runoff Depth=1.17"Subcatchment 13S: M
   Flow Length=329'   Slope=0.0110 '/'   Tc=6.2 min   AMC Adjusted CN=97   Runoff=2.66 cfs  0.139 af

Runoff Area=0.510 ac   84.31% Impervious   Runoff Depth=1.17"Subcatchment 14S: N
   Flow Length=215'   Slope=0.0110 '/'   Tc=4.2 min   AMC Adjusted CN=97   Runoff=1.03 cfs  0.050 af

Runoff Area=0.310 ac   83.87% Impervious   Runoff Depth=1.17"Subcatchment 15S: O
   Flow Length=190'   Slope=0.0150 '/'   Tc=3.3 min   AMC Adjusted CN=97   Runoff=0.64 cfs  0.030 af

Runoff Area=0.360 ac   83.33% Impervious   Runoff Depth=1.17"Subcatchment 16S: P
   Flow Length=164'   Slope=0.0170 '/'   Tc=2.8 min   AMC Adjusted CN=97   Runoff=0.75 cfs  0.035 af
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Runoff Area=0.910 ac   84.62% Impervious   Runoff Depth=1.17"Subcatchment 17S: S
   Flow Length=250'   Slope=0.0200 '/'   Tc=3.7 min   AMC Adjusted CN=97   Runoff=1.87 cfs  0.089 af

Runoff Area=0.230 ac   82.61% Impervious   Runoff Depth=1.17"Subcatchment 18S: Q
   Flow Length=87'   Slope=0.0400 '/'   Tc=1.2 min   AMC Adjusted CN=97   Runoff=0.49 cfs  0.023 af

Runoff Area=0.340 ac   8.82% Impervious   Runoff Depth=0.23"Subcatchment 19S: R
   Flow Length=56'   Slope=0.0500 '/'   Tc=6.3 min   AMC Adjusted CN=78   Runoff=0.11 cfs  0.006 af

Runoff Area=0.230 ac   82.61% Impervious   Runoff Depth=1.17"Subcatchment 50S: T
   Flow Length=127'   Slope=0.0050 '/'   Tc=3.7 min   AMC Adjusted CN=97   Runoff=0.47 cfs  0.023 af

Runoff Area=0.280 ac   85.71% Impervious   Runoff Depth=1.17"Subcatchment 52S: U
   Flow Length=125'   Slope=0.0100 '/'   Tc=2.8 min   AMC Adjusted CN=97   Runoff=0.58 cfs  0.027 af

Runoff Area=0.290 ac   86.21% Impervious   Runoff Depth=1.17"Subcatchment 55S: V
   Flow Length=185'   Slope=0.0050 '/'   Tc=5.1 min   AMC Adjusted CN=97   Runoff=0.57 cfs  0.028 af

Avg. Flow Depth=0.48'   Max Vel=6.35 fps   Inflow=7.57 cfs  0.221 afReach 46R: REGIONAL SD
84.0"  Round Pipe   n=0.013   L=500.0'   S=0.0150 '/'   Capacity=782.41 cfs   Outflow=6.95 cfs  0.221 af

Peak Elev=33.89'  Storage=0.080 af   Inflow=3.34 cfs  0.174 afPond 20P: DT-1
   Outflow=0.18 cfs  0.174 af

Peak Elev=37.55'   Inflow=0.75 cfs  0.035 afPond 22P: CB-P
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0100 '/'   Outflow=0.75 cfs  0.035 af

Peak Elev=36.88'   Inflow=2.66 cfs  0.139 afPond 24P: CB-M
24.0"  Round Culvert  n=0.012  L=10.0'  S=0.0100 '/'   Outflow=2.66 cfs  0.139 af

Peak Elev=37.26'   Inflow=1.03 cfs  0.050 afPond 26P: CB-N
   Outflow=1.03 cfs  0.050 af

Peak Elev=37.10'   Inflow=0.64 cfs  0.030 afPond 27P: CB-O
12.0"  Round Culvert  n=0.012  L=10.0'  S=0.0100 '/'   Outflow=0.64 cfs  0.030 af

Peak Elev=31.97'  Storage=0.050 af   Inflow=2.16 cfs  0.106 afPond 28P: DT-2
   Outflow=0.10 cfs  0.106 af

Peak Elev=34.58'   Inflow=0.50 cfs  0.025 afPond 29P: CB-L
18.0"  Round Culvert  n=0.012  L=20.0'  S=0.0100 '/'   Outflow=0.50 cfs  0.025 af

Peak Elev=38.86'   Inflow=0.35 cfs  0.017 afPond 30P: CB-I
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0100 '/'   Outflow=0.35 cfs  0.017 af

Peak Elev=36.22'   Inflow=2.88 cfs  0.138 afPond 31P: CB-J
24.0"  Round Culvert  n=0.012  L=10.0'  S=0.0100 '/'   Outflow=2.88 cfs  0.138 af

Peak Elev=33.03'  Storage=0.073 af   Inflow=3.23 cfs  0.155 afPond 32P: DT-3
   Outflow=0.15 cfs  0.155 af
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Peak Elev=30.66'   Inflow=1.48 cfs  0.076 afPond 33P: CB-G
   Primary=0.84 cfs  0.068 af   Secondary=0.65 cfs  0.009 af   Outflow=1.48 cfs  0.076 af

Peak Elev=34.22'   Inflow=1.85 cfs  0.092 afPond 34P: CB-K
   Primary=1.08 cfs  0.083 af   Secondary=0.77 cfs  0.009 af   Outflow=1.85 cfs  0.092 af

Peak Elev=32.47'   Inflow=4.21 cfs  0.249 afPond 36P: CB-F
   Primary=3.31 cfs  0.239 af   Secondary=0.90 cfs  0.010 af   Outflow=4.21 cfs  0.249 af

Peak Elev=29.53'   Inflow=0.86 cfs  0.041 afPond 37P: CB-C
   Primary=0.81 cfs  0.041 af   Secondary=0.05 cfs  0.000 af   Outflow=0.86 cfs  0.041 af

Peak Elev=29.82'   Inflow=3.38 cfs  0.178 afPond 38P: CB-D
   Primary=2.19 cfs  0.163 af   Secondary=1.19 cfs  0.015 af   Outflow=3.38 cfs  0.178 af

Peak Elev=25.81'  Storage=0.262 af   Inflow=7.47 cfs  0.539 afPond 39P: DT-4
   Outflow=0.39 cfs  0.539 af

Peak Elev=35.57'   Inflow=0.51 cfs  0.031 afPond 40P: CB-E
   Primary=0.20 cfs  0.026 af   Secondary=0.31 cfs  0.006 af   Outflow=0.51 cfs  0.031 af

Peak Elev=28.04'  Storage=0.040 af   Inflow=0.71 cfs  0.097 afPond 41P: DT-6
   Outflow=0.07 cfs  0.097 af

Peak Elev=32.99'   Inflow=0.48 cfs  0.023 afPond 42P: CB-B
   Primary=0.24 cfs  0.020 af   Secondary=0.23 cfs  0.003 af   Outflow=0.48 cfs  0.023 af

Peak Elev=32.35'   Inflow=1.49 cfs  0.072 afPond 43P: CB-A
   Primary=0.28 cfs  0.051 af   Secondary=1.20 cfs  0.021 af   Outflow=1.49 cfs  0.072 af

Peak Elev=27.35'   Inflow=1.87 cfs  0.089 afPond 49P: CB-S
   Outflow=1.87 cfs  0.089 af

Peak Elev=34.51'   Inflow=0.47 cfs  0.023 afPond 51P: CB-T
12.0"  Round Culvert  n=0.120  L=100.0'  S=0.0100 '/'   Outflow=0.47 cfs  0.023 af

Peak Elev=34.27'   Inflow=0.58 cfs  0.027 afPond 53P: CB-U
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0100 '/'   Outflow=0.58 cfs  0.027 af

Peak Elev=30.03'  Storage=0.063 af   Inflow=2.13 cfs  0.133 afPond 54P: DA-9
   Outflow=0.10 cfs  0.133 af

Peak Elev=35.88'   Inflow=0.57 cfs  0.028 afPond 56P: (new Pond)
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0100 '/'   Outflow=0.57 cfs  0.028 af

Total Runoff Area = 14.800 ac   Runoff Volume = 1.424 af   Average Runoff Depth = 1.15"
16.82% Pervious = 2.490 ac     83.18% Impervious = 12.310 ac
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Summary for Subcatchment 1S: A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.49 cfs @ 11.95 hrs,  Volume= 0.072 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Rainfall=1.49", AMC=3

Area (ac) CN Adj Description

* 0.630 98
* 0.110 56

0.740 92 97 Weighted Average, AMC Adjusted
0.110 14.86% Pervious Area
0.630 85.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.4 182 0.0070 0.70 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 1.49"

Subcatchment 1S: A

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr

2 Rainfall=1.49"

AMC=3

Runoff Area=0.740 ac

Runoff Volume=0.072 af

Runoff Depth=1.17"

Flow Length=182'

Slope=0.0070 '/'

Tc=4.4 min

AMC Adjusted CN=97

1.49 cfs
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Summary for Subcatchment 2S: B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.48 cfs @ 11.93 hrs,  Volume= 0.023 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Rainfall=1.49", AMC=3

Area (ac) CN Adj Description

* 0.190 98
* 0.040 56

0.230 91 97 Weighted Average, AMC Adjusted
0.040 17.39% Pervious Area
0.190 82.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.7 153 0.0160 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 1.49"

Subcatchment 2S: B

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

F
lo

w
  

(c
fs

)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr

2 Rainfall=1.49"

AMC=3

Runoff Area=0.230 ac

Runoff Volume=0.023 af

Runoff Depth=1.17"

Flow Length=153'

Slope=0.0160 '/'

Tc=2.7 min

AMC Adjusted CN=97

0.48 cfs
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Summary for Subcatchment 3S: C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.86 cfs @ 11.94 hrs,  Volume= 0.041 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Rainfall=1.49", AMC=3

Area (ac) CN Adj Description

* 0.360 98
* 0.060 56

0.420 92 97 Weighted Average, AMC Adjusted
0.060 14.29% Pervious Area
0.360 85.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 216 0.0160 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 1.49"

Subcatchment 3S: C

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2 Rainfall=1.49"

AMC=3

Runoff Area=0.420 ac

Runoff Volume=0.041 af

Runoff Depth=1.17"

Flow Length=216'

Slope=0.0160 '/'

Tc=3.6 min

AMC Adjusted CN=97

0.86 cfs
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Summary for Subcatchment 4S: D

Runoff = 3.38 cfs @ 11.97 hrs,  Volume= 0.178 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Rainfall=1.49", AMC=3

Area (ac) CN Adj Description

* 1.550 98
* 0.270 56

1.820 92 97 Weighted Average, AMC Adjusted
0.270 14.84% Pervious Area
1.550 85.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 300 0.0230 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 1.49"

2.4 157 0.0230 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 1.49"

6.4 457 Total

Subcatchment 4S: D

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642
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Type II 24-hr

2 Rainfall=1.49"

AMC=3

Runoff Area=1.820 ac

Runoff Volume=0.178 af

Runoff Depth=1.17"

Flow Length=457'

Slope=0.0230 '/'

Tc=6.4 min

AMC Adjusted CN=97

3.38 cfs


